Modified scalar Debye potentials for electromagnetic (EM) (radius) and R"6, themselves diverge.
I. INTRODUCTION AND SUMMARY
To investigate and solve any electromagnetic (EM) field problem, one must decouple the field equations and the boundary conditions (BC) into independent scalar functions. ' The possibility and the method of achieving this depend on the choice of an observational frame, the geometry of the BC's, and the properties of the gravity and media. '
In a flat vacuum with spherical BC's, the well- (17a) surrounding (0), the EM wave is formally reduced to the ordinary propagation in a flat vacuum with (r*, 9, Q) as spherical coordinate by using (17b) and (18) . Now, we give some simple examples of (14).
(a) Schwarzschild point-mass geometry:
(b) Nordstrom point mass-charge geometry:
1 -2m r+ q2/2' For observer (0) at fixed 9, (t) and fixed 2" at x' -2mx+q'&0, fixed t at 6 -2nn +q'&0, if such regions exist, For observer (0) at fixed 9, (t) and fixed r at 2 & 2m,
(c) Conformally flat geometry with any a(t, r):
For observer (0j at fixed 9, Q, and 2, B. Non-Time-Separable Media and Gravity
Time and radial variables cannot be separated if (12) does not hold. This may be caused by the gravity of a spherically moving medium, the time change of p, and e, and the chosen motion of (0}. An incident wave e ' ' produces a reflection R, e' at b& b, . Then with the aid of (14) the function defined by" (b) 'lk2 f +f ik, f -f' (22) filled with uniform "dust" has the conformal flat factor e ""' = (1 2-/r)' and w = (t' -x')'~'. 27 (1-(R, ') -2ik, {R, , 0& b&b, 
